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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steel material having rustproof properties and corrosion resistance 
and having a porous coating layer of a zincHron alloy laminated and formed on the surface thereof by realizing 
rustproof properties or the like equivalent to or more than those of chromium treatment by an environmental 
pollution free method. 

SOLUTION: The steel material has a laminated structure, wherein a composite coating layer of polysiloxane and 
a thermosetting resin provided on a porous coating layer of zinc or a zinc-iron alloy, formed to the surface 
thereof. 
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* NOTICES* 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The steel materials characterized by preparing the porosity enveloping layer of the zinc formed in the 

steel-materials front face, or a galvanized iron alloy, and the composite enveloping layer of the polysiloxane and 

thermosetting resin which were formed in the porosity enveloping layer by carrying out a laminating. 

[Claim 2] The steel materials characterized by preparing the porosity enveloping layer of the zinc formed in the 

steel-materials front face, or a galvanized iron alloy, the composite enveloping layer of the polysiloxane and 

thermosetting resin which were formed in the porosity enveloping layer by carrying out a laminating, and the 

synthetic-resin layer formed in the composite enveloping layer by carrying out a laminating. 

[Claim 3] Claim 1 to which said composite enveloping layer and said porosity enveloping layer are characterized 

by having either following (a) and (b) and both descriptions, or steel materials given in 2. 

(a) The ratio (it calculates as composite enveloping layer mum/porosity enveloping layer mum) of the thickness 
of said composite enveloping layer and said porosity enveloping layer is characterized by being 0.06-1 0. 

(b) The quantitative ratio of 3 - 40 weight section (polysiloxane) / 10 weight sections (thermosetting resin) 
comes out, and the polysiloxane and thermosetting resin in said composite enveloping layer are characterized by 
a certain thing. 

[Claim 4] The steel materials according to claim 1 to 3 characterized by performing a polymerization and 
compound-ization and forming it after said said composite enveloping layer **** a raw material to the solvent 
dissolved or distributed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Another this invention relates to the steel materials with which the synthetic-resin layer 
is further covered by the outside about the steel materials with which this invention is anticorrosion[ rust- 
proofing-izing and ]-ized by the composite enveloping layer of porosity enveloping layers, such as zinc, a 
polysiloxane, and thermosetting resin. 
[0002] 

[Description of the Prior Art] The porosity enveloping layer which the steel-materials front face was made to 
project and stick by pressure the charge of blasting material which consists of an aggregate of the double layer 
particle containing the iron zinc alloy layer formed in the perimeter of the nucleus which consists of iron 
substantially, and its nucleus which consists of zinc substantially, and formed it in it (in the following) saying [ a 
zinc porosity enveloping layer ] them — it is — the technique which anticorrosion[ rust-proofing-izing and ]- 
izes steel materials by chromate treatment Equalization of the thickness of an enveloping layer with the large 
adhesion force on a porosity enveloping layer and the front face of steel materials is easy, and, also industrially, 
it carries out from many industrial advantages of waste fluid not discharging from a production process (see 
JP,59-9312,B etc.). 

[0003] A zinc porosity enveloping layer is the aggregate from the piece of sticking by pressure of zinc or an iron 
zinc alloy, it becomes a vesicular structure, makes the KUROME-TO liquid containing chromium compounds, 
such as a chromic acid, dichromic acid, or those salts, permeate the interior of spreading and a vesicular 
structure, and is anticorrosion[ rust-proofing-izing and ]-ized by it. However, since chromium compound content 
liquid receives constraint of use by the regulation system, rust-proofing-izing and anticorrosion-izing by the 
chromate treatment of a zinc porosity enveloping layer become impossible, and desire of rust-proofing-izing and 
the anticorrosion-izing by another means is carried out. 

[0004] Moreover, since there are many things of the combination in which a corrosion-resistant coating also 
contains a chromium compound, also in the corrosion-resistant coating, the thing of the combination 
presentation which does not contain a chromium compound is proposed (see JP.8-73778A JP,2000-204485,A, 
etc.). 
[0005] 

[Problem(s) to be Solved by the Invention] In the former, the actual condition was that there is no useful 
proposal ******** substantially industrially about the technique rust-proofing[ anticorrosion-izing and ]-ized, 
without depending a zinc porosity enveloping layer on chromate treatment. Then, the technique which rust- 
proofing[ anticorrosion-izing and ]-izes a zinc porosity enveloping layer according to a new device was examined 
by this invention person, and this invention was originated. 

[0006] The first this invention is pollution-free, and suits environmental preservation and aims at offering steel 
materials equipped with the laminating which moreover contains the zinc porosity enveloping layer which has 
chroming, equivalence, or the rust-proofing nature and corrosion resistance beyond it. The first this invention 
aims also at offering the steel materials with which the laminating which has rust-proofing nature and corrosion 
resistance, and has mechanical and the chemical physical properties required of a member and components, 
such as various kinds of equipments and a machine, is prepared. Even if the first this invention is the case where 
steel materials consist of a member and components, such as various kinds of equipments and a machine, it 
aims also at offering the steel materials which can form the front face in the layer which has the mechanical 
physical properties of a high level. The first this invention aims also at offering the steel materials which enable 
it to manufacture from the production process excellent in the compatibility over environmental preservation. 
[0007] The laminating given to the steel materials by the first this invention is further covered in a synthetic- 
resin layer, and the second this invention aims at offering the steel materials with which the function which a 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran.web_cgi_eije . 



2006/06/13 



JP t 2002-29279a,A [DETAILED DESCRIPTION] 2/6 ^— v 

synthetic-resin layer has in the outermost surface of steel materials was added. 
[0008] 

[Means for Solving the Problem] The steel materials by the first this invention (invention according to claim 1) 
are characterized by preparing the porosity enveloping layer of the zinc formed in the steel-materials front face, 
or a galvanized iron alloy, and the composite enveloping layer of the polysiloxane and thermosetting resin which 
were formed in the porosity enveloping layer by carrying out a laminating. 

[0009] The steel materials by the second this invention (invention according to claim 2) are characterized by 
preparing the porosity enveloping layer of the zinc formed in the steel-materials front face, or a galvanized iron 
alloy, the composite enveloping layer of the polysiloxane and thermosetting resin which were formed in the 
porosity enveloping layer by carrying out a laminating, and the synthetic-resin layer formed in the composite 
enveloping layer by carrying out a laminating. 
[0010] 

[Detailed Description of the Invention] The first and the second this invention are concretely explained based on 
drawing 1 - drawing 4 . In addition, although drawing 1 - drawing 4 are the suitable examples of this invention, 
they are instantiation of a part of various examples included by this invention. In drawing 1 - drawing 4 , what 
attached the same sign shows the same or equivalent thing. 

[001 1] [The first this invention]: The porosity enveloping layer of zinc or a galvanized iron alloy is formed in the 
front face, laminating formation of the composite enveloping layer of a polysiloxane and thermosetting resin is 
carried out at it, and the steel materials by the first this invention are anticorrosion[ rust-proofing-izing and ]- 
ized by the one-laminating. From the point of rust-proofing-izing and anticorrosion-izing of the porosity 
enveloping layer of zinc or a galvanized iron alloy in this invention, anticorrosion-izing and rust-proofmg-ization 
are realized by the pollution-free means more than chromate treatment, equivalence, or it. 
[0012] As for the porosity enveloping layer of the zinc formed in the steel-materials front face, or a galvanized 
iron alloy, it is possible for it to be an approximate thing like a well-known zinc porosity enveloping layer (to see 
JP,59-9312,B etc.). however, the zinc of this invention or the porosity enveloping layer of a galvanized iron alloy 
— the sheep — from the place which can also contain a well-known porosity enveloping layer, in order to 
distinguish from the conventional zinc porosity enveloping layer, it may be called a "porosity enveloping layer" 
below 

[0013] Drawing 1 is the explanatory view showing typically the cross section of an example of the steel materials 
by this invention, the layer which the porosity enveloping layer 2 was formed in the front face of steel materials 
1 , and was formed on it consists of composite material of a polysiloxane and thermosetting resin, and the 
porosity enveloping layer 2 and the composite enveloping layer 3 are stuck laminatings, and it has rust-proofing 
nature and corrosion resistance. 

[0014] <Porosity enveloping layer>: A porosity enveloping layer is an enveloping layer which consists of the 
aggregate of the piece of sticking by pressure of zinc or a galvanized iron alloy, and since it is the aggregate of 
the piece, of sticking by pressure, it has the vesicular structure. Typically, a porosity enveloping layer uses iron 
with high specific gravity etc. as a nucleus, projects the abrasive of a zinc covering particle which has the iron 
zinc alloy of a high degree of hardness in the middle with big projection energy, and is formed in the well-known 
means (see JP,59-9312,B etc.) of making it stuck to a steel-materials front face by pressure etc. however — if 
a porosity enveloping layer is an enveloping layer which has the same quality of the material and structure, is 
stuck to a steel-materials front face and can be formed — the sheep — being based on a well-known means is 
also possible. 

[0015] In order to have the mechanical physical properties which made the porosity enveloping layer the 
laminating which has a composite enveloping layer, and corrosion resistance and rust-proofing nature, gave the 
precision instrument section etc., and maintained balance, it is suitable that 3.0-50.0 micrometers of bed depths 
are preferably prepared by 8-30 micrometers, for example. 

[0016] Drawing 2 is an explanatory view illustrating the photograph which expanded the porosity enveloping layer 
front face 20 by 50 times, and photoed it. In drawing 2 , a part of piece of minute sticking by pressure which is 
scattered on the whole porosity enveloping layer front face 20 and which projected the marks-like line 21 and — 
21 from the front face by scratching is shown. Since a porosity enveloping layer consists of the aggregate of the 
piece of sticking by pressure of zinc or a galvanized iron alloy, if the front face 20 is observed with a micro view, 
it is the field (namely, porous field) where many minute holes are scattered in respect of concave convex. 
[001 7] <Composite enveloping layer>: A composite enveloping layer is a layer which the polysiloxane connected 
two-dimensional or/and in three dimensions and thermosetting resin compoundHzed, and the interface with a 
porosity enveloping layer has structure which thermosetting resin carried out invading and carrying out a 
polymerization to a porosity enveloping layer etc., and unified and stuck. 

[0018] A composite enveloping layer A polysiloxane or/and the low-molecular object of thermosetting resin How 
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for example, to perform a polymerization and compound-ization by (using a monomer, oligomer, etc.) as a start 
raw material, It is possible to be based on various kinds of formation approaches, such as an approach of 
performing a polymerization and compound-ization by using as a start raw material the low-molecular object (a 
polysiloxane or/and low-molecular object of thermosetting resin) with which the oligomer or the polymer of a 
polysiloxane or/and thermosetting resin lives together. For control of the property of composite The approach of 
carrying out a polymerization and compound-izing from a low-molecular object, is suitable. 

[0019] The monomer and oligomer which are used for the polymerization of a polysiloxane may be any of one of 
independent use, and both concomitant use, and, moreover, a kind or each sort of two or more can be used for 
them. As for a monomer and oligomer, tetra-alkoxysilane, alkyltrialkoxysilane, a dialkyl dialkoxy silane, its 
oligomer, etc. are mentioned as an example of representation. As for the alkyl group, a methyl group, an ethyl 
group, a propyl group, butyl, a vinyl group, a phenyl group, etc. are mentioned. As for the alkoxy group, a methoxy 
group, an ethoxy radical, a propoxy group, etc. are mentioned. Moreover, hydrogen and a hydroxy! group may join 
together. 

[0020] A polysiloxane and thermosetting resin unify, and as long as it has compound-ized, composite enveloping 
layers may be any of the unification through physical unification or a partial chemical bond (for example, 
hydrogen bond), they make any of a polysiloxane and thermosetting resin a matrix, and may be compound-ized. 
[0021] As for a composite enveloping layer, it is desirable that they are equipped with the property which 
optimizes a laminating since the properties (for example, thickness, the polymerization degree of a polysiloxane, 
the quantitative ratio of the thermosetting resin of a composite enveloping layer and a polysiloxane, etc.) affect 
the adhesion of an interface in the laminating of a composite enveloping layer and a porosity enveloping layer, 
rust-proofing nature, corrosion resistance, mechanical physical properties (for example, a degree of hardness, 
brittleness), chemical physical properties (for example, chemical resistance), etc. 

[0022] Preferably, 0.06-10, and when it is 0.6-1, the interface adhesion of a laminating, rust-proofing nature, and 
corrosion resistance of the ratio (it calculates as composite enveloping layer mum/porosity enveloping layer 
mum) of the thickness of a composite enveloping layer and a porosity enveloping layer improve. 
[0023] When the quantitative ratios of the polysiloxane of a composite enveloping layer and thermosetting resin 
are 3-40 weight section (polysiloxane) / 10 weight sections (thermosetting resin), the rust-proofing nature of a 
laminating and corrosion resistance improve, and the mechanical physical properties of a laminating also improve, 
where balance is maintained. If the amount of a polysiloxane becomes more than it, brittleness arises in a 
composite enveloping layer and the thermal resistance of a composite enveloping layer and surface hardness run 
short that it is less than [ it ]. 

[0024] the polymerization degree of the polysiloxane of a composite enveloping layer — 2-40 — desirable — 2- 
20 — especially — desirable — 2-10 — if it comes out, the mechanical physical properties of a composite 
enveloping layer will be maintained. [ for example, ] 

[0025] thermosetting resin>: The thing which thermosetting resincan compound-ize with a polysiloxane, for 
example, an epoxy resin, phenol resin, maleimide resin, a urea resin, polyimide resin, vinyl ester resin, silicone 
resin, or an unsaturated polyester resin is used. 

[0026] The thing of an epoxy resin of joint [ many ] format which has various joint formats (reactivity), for 
example, contains a glycidyl ether mold, a glycidyl ester mold, a glycidyl amine mold, an association type, etc. is 
usable. As a raw material, propylene glycol, tetra-FENIRO-RUETAN, hexahydro phthalic anhydride, bisphenol A, 
hydrogenation bisphenol A, Bisphenol F, the hydrogenation bisphenol F, tetrabromobisphenol A, dimer acid, 
diamino diphenylmethane, isocyanuric acid, para aminophenol, a p-oxy-benzoic acid, etc. are usable, for example. 
The compound which has the functional group in which a curing agent's epoxy resin and reaction are possible is 
used, for example, fatty amine (for example, diethylenetriamine and triethyienetetramine — ) 

Tetraethylenepentamine, diethylamino propylamine, N-aminoethyl piperazine, An iso HOROJI amine, bis(4-amino- 
3-methylcyclohexyl) methane, aromatic amines (for example, m-phenylenediamine — ), such as menthonaphtene 
diamine 4, 4, - diamino diphenylmethane, 4 and 4, - diaminodiphenyl sulfone, Lewis acid, such as meta xylene 
diamine, a Lewis base, an acid anhydride for example, phthalic anhydride, tetrahydro phthalic anhydride, and 
hexahydro phthalic anhydride — trimellitic anhydride, pyromellitic dianhydride. benzophenone anhydrous 
tetracarboxylic acid, chlorendic anhydride, a DODESHINIRU succinic anhydride, methyl cyclohexene-dicarboxylic 
anhydride, methyl, methylene tetrahydro phthalic anhydride, etc. — etc. — it is usable. 

[0027] Even if phenol resin is a resol mold which goes a phenol and formalin via the condensation reaction in the 
acescence or alkalinity even if it is the thing of the novolak mold which goes via a self-dehydration condensation 
reaction, it is usable to compound-izing with a polysiloxane. However, the novolak mold in which dehydration 
condensation advances with heating is easy for control of compound-izing. For example, a phenol orthochromati< 
phenol, a meta-phenol, PARAFENO-RU, an isopropyl phenol, PARATA-Shari-butylphenol, a PARAISO propenyl 
phenol, nonyl phenol, bisphenol A, etc. are used as a source of a phenol, and a raw material is **. Generally 
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formaldehyde of a kind is usable as a source of an aldehyde. Especially the catalyst for [ compoundHzation ] 
using a resol mold does not have constraint, for example, use of ammonia, various amines, or a metal hydroxide 
is possible for it. 

[0028] Typically, as for maleimide. resin, the resin constituent with which the compound which has two or more 
polyfunction^ maleimide radicals occupies about 25 % of the weight or more is used for intramolecular. As for 
the compound which has a polyfunctional maleimide radical, 1, 2-bismaleimide ethane, 1, 6-bismaleimide hexane, 
1, 1 2-bismaleimide decane, 1, 6-bismaleimide-(2, 2, 4-TORIMECHIRU) hexane. 1, and 3-bismaleimide benzene 
and 1, and 4-bismaleimide benzene etc. is mentioned. Maleimide resin is usable even if a monofunctional nature 
maleimide radical and other functional groups are contained if needed. 

[0029] Although it is suitable that the addition condensation reaction of a urea and formaldehyde uses a 
secondary condensation product or a high order condensation product and a urea resin does not have constraint 
especially about the gestalt at the time of use typically, it is also possible to use the dry matter (the so-called 
dry mix) which carried out dehydration desiccation of what added alpha cellulose etc. (the so-called wet mix) for 
resin liquid with a plasticizer, a pigment, etc., using it as a powdered molding material. 

[0030] This invention of the ingredient used on the occasion of hardening of thermosetting resin is also usable, 
for example, a coupling agent, a hardening accelerator, a bulking agent, etc. are used. The thing of thermosetting 
resin of various kinds of gestalten (for example, masterbatch) is usable. 

[0031] <Formation of a composite enveloping layer>: A composite enveloping layer has the composite enveloping 
layer which carries out [ being applied to a porosity enveloping layer in the shape of a layer, etc. and ], was made 
to carry out precuring of the polysiloxane, and the solvent which dissolves and distributed the raw material etc. 
heated, made harden a polysiloxane and thermosetting resin, and carried out the laminating to the porosity 
enveloping layer in one formed. Spreading can be based on the means of immersion, blasting, a spray, or a roller, 
and is easy to control the result side of a composite enveloping layer in homogeneity thickness especially 
according to immersion. The solvent which dissolves and distributes a raw material is chosen from the solubility 
of the monomer of the reaction path for [ a polysiloxane ] carrying out a polymerization, and thermosetting resin, 
or oligomer etc. 

[0032] In making it dissolve or distribute in the solvent with same start raw material of a polysiloxane and start 
raw material of thermosetting resin, use of the solvent which can dissolve them is suitable. As a solvent, alcohol 
or an alcoholic mixed solvent is suitable, for example. 

[0033] As for an alcoholic solvent, ethyl alcohol, methyl alcohol, propyl alcohol, isopropyl alcohol, butyl alcohol, 
isobutyl alcohol, 2-ethyl butyl alcohol, pentyl alcohol, 2-ethylhexyl alcohol, methyl amyl alcohol, benzyl alcohol, 
allyl alcohol, n-stearyl alcohol, a phenol, cresol, a xylenol, an isopropyl phenol, etc. are mentioned. 
[0034] As for the solvent for mixing, what has alcohol and compatibility and carries out work effective in the 
polymerization of a polysiloxane and hardening of thermosetting resin is desirable. The solvent for mixing For 
example, an acetone, a diethyl ketone, a methyl ethyl ketone, Diisobutyl ketone, methyl-isobutyl-ketone dipropyl 
ketone, methyl dipropyl ketone, Ketones, such as methyl amyl ketone, isopropyl ether, ethyl ether, Ether, such as 
butyl ether, acetonitrile methano-RU, diacetone alcohol, KETONE-Tell, such as ether alcohols, such as ketone 
alcohol, such as a dihydroKISHIRU acetone, glycol ether, and triethylene glycol mono-ethyl ether, acetal ethyl 
ether, and methyl ethoxy ethyl ether, is mentioned. However, the solvent for mixing is suitably chosen from the 
relation between the class of alcohol and raw material, a reaction condition, etc. 

[0035] It is suitable that the further polymerization of a polysiloxane generally carries out to the bottom of 
catalyst (for example, inorganic acid) existence, and hardening of thermosetting resin is also performed by the 
curing temperature (for example, about 60-290 degrees C) and the setting time according to a class of 
thermosetting resin. Moreover, if a composite enveloping layer has the need, it can contain various kinds of 
ingredients (for example, pigment). 

[0036] Drawing 3 is an explanatory view illustrating the photograph which expanded the composite enveloping 
layer front face 30 by 50 times, and photoed it. In drawing 3 , it scratches and the marks-like line 31 and — 31 
show the minute irregularity which is scattered on the whole composite enveloping layer front face 30 and which 
forms a front face. Since the polysiloxane connected two-dimensional or/and in three dimensions is contained ir 
the considerable amount, the composite enveloping layer front face 30 is irregularity smaller than the porosity 
enveloping layer front face 20, but if it observes with a micro view, irregularity is the field which are scattered in 
the whole. In addition, since the inorganic polymer and heat-curing resin which are called a polysiloxane are 
compound-ized, the composite enveloping layer is the thing excellent in the mechanical physical properties and 
chemical physical properties of an enveloping layer. 

[0037] <Steel materials>: Steel materials are the steel processed into the desired configuration by various kinds 
of approaches, such as rolling, casting, drawing, or casting, (see the JIS industrial use word important ** etc.), 
and do not have constraint especially about the quality of the material. Therefore, steel materials may be carbor 
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steel, alloy steel, or special steel, and it is possible for them to be the, member and components of various kinds 
of equipments (for example, manufacturing installations, such as a transportation car, building materials, a 
chemistry article, drugs, food, a processed marine product, and a semi-conductor) and a machine (for example; 
transportation car). As a member and components, even if it is means for detachable, such as a clamp, a nail, a 
bolt, a nut, ****, a washer, a clamp, a pin, and a dowel, various kinds of components for cars (typically 
autoparts), a structural member (for example, fittings public funds implement), etc. for example, it is useful. 
[0038] [The second this invention]: The steel materials by the second this invention carry out the laminating of 
the synthetic-resin layer which can give specific functionality (for example, water repellence, chemical 
resistance, abrasion resistance, smooth nature, etc.), and make it form on the composite enveloping layer which 
forms the outermost surface of the steel materials of the first this invention. The laminating of the synthetic- 
resin **** is carried out using the property of a composite enveloping layer front face; The resin (for example, 
silicone resin) which has characteristic functionality, such as water repellence, chemical resistance, abrasion 
resistance, or smooth nature, as synthetic resin is used. A laminating can be based on the means of dissolving 
and applying to a solvent. 

[0039] In addition, in this invention, in the limitation which does not injure especially the effectiveness of this 
invention along with the purpose of this invention, an alteration or partial modification, and addition of this 
invention are arbitrary, and all are the range of this invention. Next, although this invention is concretely 
explained based on an example, an example is instantiation and does not restrain this invention. 
[0040] 

[Example] <Example 1> The porosity enveloping layer with a thickness [ by the conventional means ] of 7 
micrometers was formed in the griddle front face. Subsequently, the quantitative ratio of an epoxy resin and a 
polysiloxane formed the composite enveloping layer which are the about 8 weight section (polysiloxane) / 10 
weight sections (epoxy resin) on the porosity enveloping layer at the thickness of 10 micrometers. The 
polymerization degree n of a polysiloxane was about about 8**1. The composite enveloping layer prepared the 
coating liquid which dissolved advance of the monomer of an epoxy resin and the silanols of a polysiloxane, those 
hardening, and a dealcoholization reaction, and the need capacity of ** for promotion (a curing agent, a 
hardening accelerator, inorganic acid) in an alcoholic subject's mixed solvent, it applied the coating liquid to the 
porosity enveloping layer, heated it with about 180-degree C heating furnace, also performed hardening of an 
epoxy resin, and formed the laminating of the porosity enveloping layer coat and composite enveloping layer by 
compound-izing. The thickness of a composite enveloping layer was 8.5 micrometers in thickness. When the 
interface field of a porosity enveloping layer and a composite enveloping layer was expanded by 50 times, and a 
photograph of it was taken and it was observed, in the interface, it was observed that the composite enveloping 
layer is entering and uniting with a porosity enveloping layer partially. Subsequently, ten samples were followed 
about the covering griddle obtained in the example 1 in the corrosion resistance test by the salt fog based on 
JISZ2371. In addition, in the corrosion resistance test, in consideration of practicality, when rust generating was 
observed by viewing within 1,000 hours, all were made into the rejection. Consequently, rust generating was not 
observed even if ten samples passed for 1 ,000 hours. 

[0041] <Example 2> The laminating of a porosity enveloping layer coat and a composite enveloping layer was 
formed in the griddle front face as thermosetting resin like the example 1 using the phenol resin of a novolak 
mold. In ten samples, although the corrosion resistance test was performed like the example 1, even if 1,000 
hours passed, rust generating was not observed. 

[0042] <Example 3> The porosity enveloping layer with a thickness of 10 micrometers was formed in the screw 
40 with a die length of about 1 centimeter shown in drawing 4 , next after the porosity enveloping layer ****(ed) 
the screw 40 formed in the front face to an ARURUKO-RU subjects mixed solvent prepared like the example 1, 
it pulled up, and the composite enveloping layer was formed. The thickness of a composite enveloping layer was 
15 micrometers. According to the result of having expanded the obtained sample by 50 times, having taken a 
photograph of it, and having observed it, the thickness of a composite enveloping layer was uniform and 
unification of the interface of a porosity enveloping layer and a composite enveloping layer was also progressing. 
The corrosion resistance test was performed for ten samples like the example 1. Rust generating was not 
observed even if the sample passed in spite of the configuration for 1,200 hours. 
[0043] 

[Effect of the Invention] According to the steel materials by the first this invention, various effectiveness 
represented by following (i) - (iv) is acquired. 

(i) The laminating of the porosity enveloping layer and composite enveloping layer to which it comes to give 
rust-proofing nature and corrosion resistance by the pollution-free means more than chroming, equivalence, or it 
prepares, and **** steel materials are obtained. That is, the steel materials with which the enveloping layer with 
many industrial advantages of a porosity enveloping layer and the composite enveloping layer formed by the 
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pollution-free means were formed are obtained. 

(ii) Even if it is the case where steel materials consist of a member and components, such as various kinds of 
equipments and a machine, the steel materials which can form the front face in the layer which has the 
mechanical physical properties of a high level are obtained. 

(iii) The steel materials which can be manufactured from the production process excellent in the compatibility 
over environmental preservation are obtained. 

(iv) The effectiveness that add synthetic resin or a coating to the effectiveness which is acquired by the first 
this invention according to inside coating of the steel materials by the second this invention from which the iron 
material which has the front face which can be formed in a front face is obtained, and the functionality of the 
synthetic-resin layer origin is added for a steel-materials front face is acquired. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2006/06/13 



'JP.2002-292792.A [DESCRIPTION OF DRAWINGS] 

* • ^ 

* NOTICES * 



1/1 ^— i? 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3!n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the steel-materials cross section of this invention typically. 
[Drawing 2] It is an explanatory view illustrating the photograph which expanded and photoed the porosity 
enveloping layer front face of this invention. 

[Drawing 3] It is an explanatory view illustrating the photograph which expanded and photoed the composite 
enveloping layer front face of this invention. 

[Drawing 4] It is the explanatory view of the screw used for the experiment. 
[Description of Notations] 

1 Steel Materials 

2 Porosity Enveloping Layer 

3 Composite Enveloping Layer 

20 Porosity Enveloping Layer Front Face 

21 Scratch and it is Marks-like Line. 

30 Composite Enveloping Layer Front Face 

31 Scratch and it is Marks-like Line. 
40 Screw 
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[Drawing 11 
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[Drawing 31 
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